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Ein Doppelsieb-Former zur Herstellung einer Papier- 
dahn aus einer Faserstoffsuspension hat zwei Siebbander 
(Untersieb 11 und Obersieb 12), die miteinander eine 
Doppe siebzone bilden. In einem ersten Abschnitt der 
Doppelsiebzone, in dem die beiden Siebbander (11 12) 
uber eine Formierwalze (30) laufen, bilden die beiden 
Siebbander unmittelbar an der Formierwalze miteinander 
einen keilformigen Einlaufspalt (28), der unmittelbar von 
e.nem Stoffauflauf (26) die Faserstoffsuspension auf- 
nimmt In ernem zweiten Abschnitt der Doppelsiebzone 
laufen die beiden Siebbander (11, 12) mit der dazwischen 
sich brldenden Faserstoffbahn uber weitere Entwasse- 
rungselemente (36, 37). Wesentlich ist, daS die Doppel- 
siebzone unmittelbar ausgehend von der Formierwalze 
(30) steil nach unten verlauft. 
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Die Erfindung betrifft einen Doppelsieb- Former zur Her- 
stellung einer Faserstoffbahn, insbesondere Papierbahn, aus 
einer FaserstofFsuspension. 

Zum Stand der Technik wird auf die folgenden Druck- 
schriften verwiesen: 
Dl, EP 0489094 (PA 046138), 

D2, Fachzeitschrift "Das Papier" 1970, Heft 10A, Seiten 
779 bis 784, 

D3,DE43 01 103 (PA 05055), 
D4, DE 43 28 997 (PA 05179), 

D5, DE 197 33 316, noch nicht veroffentlicht (PA 10569), 
D6, DE 197 20 258, noch nicht veroffentlicht (PA 10534). 

Die Erfindung geht aus vom Gegenstand der Druckschrift 
Dl. Daraus ist bekannt ein Doppelsieb-Former mit zwei 
Siebbandern, die miteinander eine Doppelsiebzone bilden. 
Am Beginn dieser Doppelsiebzone bilden die zwei Siebban- 
der miteinander einen keilformigen Einlaufspalt, der unmit- 
telbar von einem Stoffauflauf die Faserstoffsuspension auf- 
nimmt. Es handelt sich also urn einen sogenannten Gap-For- 
mer. Unmittelbar am keilformigen Einlaufspalt laufen die 
zwei Siebe iiber eine drehbare Formierwalze. In Sieblauf- 
richtung hinter dieser Formierwalze kommen die beiden 
Siebbander innerhalb der Doppelsiebzone im wesentlichen 
nur noch mit Formierleisten und/oder Formierschuhen in 
Kontakt. 

Bei einigen Bauformen des bekannten Doppelsieb-For- 
mers verlaufen die beiden Siebe innerhalb der Doppelsieb- 
zone im wesentlichen in horizontaler Richtung oder schrag 
ansteigend. Deshalb benotigen die in der Schlaufe des Ober- 
siebes befindlichen Entwasserungseinrichtungen zum Ab- 
fuhren des Wassers relativ hohen Unterdruck. Bei einer an- 
deren Bauform verlaufen die beiden Siebbander im wesent- 
lichen senkrecht von unten nach oben, und zwar am Einlauf- 
spalt zunachst iiber eine Formierwalze, die in der Regel als 
Saugwalze ausgebildet isL In den oberhalb der Formier- 
walze befindlichen Entwasserungskasten sind zum Abfuh- 
ren des Wassers zumindest einige Umlenkflachen erforder- 
lich, dazu u. U. wiederum ein Unterdruck- AnschluB. 

Doppelsieb-Former der Bauart gemafi Druckschrift Dl 
haben sich in der Praxis bewahrt insbesondere in der Va- 
riante mit einer unmittelbar am Einlaufspalt angeordneten 
Formierwalze. Aufgrund des Vorhandenseins dieser For- 
mierwalze werden die beiden Siebe unmittelbar hinter dem 
Einlaufspalt am Umfang der Formierwalze iiber einen rela- 
tiv scharf gekriimmten Weg gefuhrt, denn der Mantel der 
Formierwalze hat einen relativ kleinen Krummungsradius, 
verglichen mit dem groBen Krummungsradius eines am Ein- 
laufspalt angeordneten Formierschuhes. Wenn nun der aus 
dem Stoffauflauf kommende Suspensionsstrahl in den keil- 
formigen Einlaufspalt eintritt, so stromt ein relativ groBer 
Anteil des Suspensionswassers nahezu geradlinig durch das 
Obersieb hindurch. Dabei lost sich der Wasserstrahl rasch 
und uber die Maschinenbreite gleichmaBig vom Obersieb. 
Dieser Umstand tragt wesentlich zu einer raschen und insbe- 
sondere gleichmaBigen Bahnbildung bei. Mit anderen Wor- 
ten: Man erzieU eine hohe Qualitat der fertigen Faserstoff- 
bahn trotz einer raschen Bahnbildung bei einer kompakten, 
kostengiinstigen Bauweise des Formers. 

Ein weiterer Vorteil einer am Anfang der Doppelsiebzone 
befindlichen Formierwalze besteht im folgenden: Nicht nur 
das Untersieb, sondem auch das Obersieb ist bekanntlich in 
Langsrichtung gespannt und wind mit dieser Langsspannung 
beim Lauf Uber die Formierwalze umgelenkt. Hierdurch 
wird der Gefahr vorgebeugt, daB sich sogenannte Siebroh- 
ren bilden, die sich in Laufrichtung erstrecken. Mit anderen 
Worten: Das Obersieb wird speziell in dem kritischen An- 


fangsbereich der Bahnbildung auch in Querrichtung straff 
gehalten, was wiederum zur gleichmaBigen Bahnbildung 
beitragt. Insbesondere wird eine sogenannte Langsstreifig- 
keit in der Papierbahn vermieden. 
5 Ein Nachteil der aus der Druckschrift D 1 bekannten Dop- 
pelsieb-Former besteht darin, daB im Betrieb fur das Bereit- 
stellen von Unterdruck relativ viel Energie verbraucht wird 
AuBerdem ist das Anfahren des Formers manchmal schwie- 
ng, wenn es zu einem sogenannten Wasserstau kommt. Des- 
10 halb liegt der vorliegenden Erfindung die Aufgabe zu- 
grunde, den bekannten Doppelsieb-Former dahingehend 
weiter zu entwickeln, daB die Entwasserungselemente der 
Doppelsiebzone mit geringeren Unterdriicken als bisher be- 
trieben werden konnen und daB gleichzeitig mit moglichst 
15 geringem Aufwand ein stabiler Betriebszustand hergestellt 
und im Dauerbetrieb beibehalten werden kann. 

Diese Aufgabe wird gemaB Anspruch 1 dadurch gelost, 
daB - unter Beibehaltung der unmittelbar am keilformigen 
Einlaufspalt befindlichen Formierwalze - die Doppelsieb- 
20 zone steil nach unten verlauft. Dadurch erfolgt das Abfuhren 
eines relativ groBen Teiles des die Siebe durchdringenden 
Suspensionswassers allein unter der Schwerkraft oder zu- 
mindest mit wesentlicher Unterstiitzung durch die Schwer- 
kraft. Der Mantel der Formierwalze hat wie bisher Ausneh- 
25 mungen zum vorubergehenden Speichem von Wasser. Da- 
bei ist wesentlich, daB das gespeicherte Wasser in Richtung 
nach unten aus dem Mantel der Formierwalze abgeschleu- 
dert wird. Somit braucht die Formierwalze in manchen Fal- 
len (z. B. bei relativ geringer Arbeitsgeschwindigkeit) nicht 
30 als Saugwalze ausgebildet zu sein. Die Regel wird jedoch 
sein, daB die Formierwalze eine Saugwalze ist, aber man 
wird sie mit geringerem Unterdruck als bisher betreiben 
konnen. 

Auch in den auf die Formierwalze folgenden Entwasse- 
35 rungselementen ist die Hohe des Unterdrucks (wenn dieser 
uberhaupt notwendig ist) geringer als bisher, dank der Was- 
serableitung (wie schon erwahnt) mit Unterstiitzung durch 
die Schwerkraft. Dieser Umstand erleichtert auch das An- 
fahren des Formers und das Herbeifuhren eines stabilen Be- 
40 triebszustandes (ohne Gefahr eines Wassers taus). 

Die hohe Anordnung des Stoffaufiaufes vermindert die 
Gefahr von Ruckstromungen (besonders wichtig fur nied- 
rige Geschwindigkeiten). AuBerdem liegt der Stoffauflauf 
dadurch in einem sauberen Bereich mit guter Zuganglich- 
45 keit und guten Umgebungsbedingungen fur Steuerungsele- 
mente, z. B. fur die Ventile zur sektionierten Verdiinnungs- 
wasserzugabe zwecks Einstellung des gewiinschten Fla- 
chengewichts-Querprofiles der fertigen Papierbahn. Ebenso 
liegt die Formierwalze in einer giinstigeren Position als bis- 
50 her, so daB sie in einfacher Weise mit dem Kran ein- oder 
ausgebaut werden kann. 

Wie bisher findet schon im Bereich der Formierwalze ein 
Abfuhren sehr groBer Wassermengen durch beide Siebe hin- 
durch statt; d. h. die Bahnbildung erfolgt schon im Anfangs- 
55 bereich der Doppelsiebzone sehr rasch und trotzdem sehr 
gleichmaBig. Unter Umstanden ist es sogar moglich, den 
Anteil der im Bereich der Formierwalze abgefuhrten Was- 
sermengen noch zu steigern. Dementsprechend verringem 
sich die im Bereich der nachfolgenden stationaren Entwas- 
60 serungselemente (z. B. Leisten) abzufuhrenden Wassermen- 
gen. Dadurch und durch den induzierten Vakuumeinsatz: 
werden bessere Festigkeitseigenschaften, insbes. Berstdruck 
erwartet. 

Das neue Design eignet sich hervorragend fur den Umbau 
65 von Langsiebpartien, da die Hohe des existierenden Lang- 
siebes nicht relevant ist. Beim bisherigen Design konnte der 
Stoffauflauf oft nur schwer untergebracht werden. 
Aus der Druckschrift D2 ist zwar schon ein Doppelsieb- 
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Former mit steil nach unten verlaufender Doppelsiebzone 
bekannt. Dort ist jedoch vor einer von beiden Sieben um- 
schlungenen Formierwalze ein von beiden Sieben um- 
schlungener konvex gekriimmter Formierschuh vorgesehen 
Weitere Ausgestaltungen der Erfmdung sind in den Un- 
teranspriichen und in den nachfolgenden Figurenbeschrei- 
bungangegeben. Jede der Fig. 1 bis 6 zeigt scbematisch ei- 
nen Doppelsieb-Former in Seitenansicht. 

Der in Fig. 1 dargestellte Doppelsieb-Former umfaBt 
zwei Siebbander, namlich ein Obersieb 11 und ein Obersieb 
12. Diese bilden, ausgehend von einer Formierwalze 30 
erne Doppelsiebzone. Bevor das Obersieb 12 am Umfang 
der Formierwalze 30 mit dem Untersieb U in Kontakt 
kommt, lauft es uber eine Brustwalze 32. Zwischen den bei- 
den Walzen 30 und 32 bilden die beiden Siebbander 11 und 
12 miteinander einen keilfdrmigen Einlaufspalt 28 der un- 
nuttelbar von einem Stoffauflauf 26 eine Faserstoffsuspen- 
sion aufnimmt. Der Stoffauflauf 26 ist nur schematisch an- 
gedeutet. Vorzugsweise handelt es sich urn einen Stoffauf- 
lauf der in bekannter Weise mit einer sektioniert steuerba- 
ren Verdunnungswasserzugabe ausgeriistet ist, zwecks Ein- 
stellung ernes gewunschten Flachengewichts-Querprofiles 
der fertigen Papierbann. 

Der insgesamt mit 20 bezeichnete Doppelsieb-Former hat 
innerhalb der Schlaufe des Obersiebes 12 im Bereich der 
Formierwalze 30 eine Wasser-Auffangeinrichtung 39 Dort- 
hin gelangt zunachst ein grofier Teil des Suspensionswas- 
sers, welches am Beginn der Doppelsiebzone das Obersieb 
12 durchdringt. Dies erfolgt im wesentlichen im oberen ab- 
steigenden Quadranten der Formierwalze 30. Ungefahr auf 
der Hohe der Formierwalzen-Drehachse laufen die beiden 
Siebe 11 und 12 mit der sich dazwischen bildenden Faser- 
stoffbahn nach unten von der Formierwalze ab. Sie laufen 
sodann uber einen in der Schlaufe des Obersiebes 12 ange- 
ordneten, konvex gekriimmten Formierschuh 36, der mit ei- 
ner Vielzahl von Leistcn 34 am Obersieb 12 anliegL Zwi- 
schen den Leisten 34 dringt weiteres Suspensionswasser in 
die Auffangwanne 39. Ein weiterer Teil des Suspensions- 
wassers stromt durch das Untersieb 11 in eine Auffang- 
wanne 39\ Hier konnen Formierleisten 38 vorgesehen sein 
die in bekannter Weise nachgiebig an das Untersieb 11 an- 
driickbar sind. AnsteUe dieser Formierleisten kann im Be- 
reich des Formierschuhes 36 - gemaB Fig. 2 - dem Unter- 
sieb 11 wenigstens ein Deflektor 40 zugeordnet sein. 

Der Mantel der Formierwalze 30 hat in bekannter Weise 
Ausnehmungen zum voriibergehenden Speichern von Was- 
ser, z. B. m Form eines Wabenbezuges und eines darauf be- 
fesugten Siebstrumpfes. Zusatzlich kann, falls erforderlich 
die Formierwalze 30 als Saugwalze ausgebildet sein. Dies 
gilt fur alle Ausfuhrungsbeispiele. Dargestellt ist eine Saug- 
einnchtung jedoch nur in den Fig. 1 und 6, Ziffer 29 Auch 
die m der Schlaufe des Obersiebes 12 angeordnete Wasser- 
auffangeinrichtung 39 sowie der Formierschuh 36 konnen 
bei Bedarf an eine Unterdruck-Quelle 29' angeschlossen 
sem. 

Allen Ausfuhrungsbeispielen ist gemeinsam, daB in der 
Doppelsiebzone die beiden Siebe 11 und 12, unmittelbar 
ausgehend von der Formierwalze 30, steil nach unten lau- 
fen. In diesem Bereich bildet die Doppelsiebzone mit einer 
gedachten Veitikalebene einen Winkel a, der zwischen 10 
und 50 Grad betragt, wobei in diesem Abschnitt das Ober- 
sieb 12 sich stets oberhalb des Untersiebs 11 befindet Vor- 
zugsweise ist der Winkel a kleiner als 45 Grad. In dem steil 
nach unten laufenden Abschnitt der Doppelsiebzone konnen 
noch weitere Entwasserungselemente vorgesehen sein, z. B 
das Untersieb 11 beriihrende Saugkasten 37. 

Bei den Ausfuhrungsbeispielen gemaB Fig. 1 bis 3 und 6 
ist am Ende des steil nach unten verlaufenden Abschnittes 
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horizons Laufrichtung u^S« 
des Untersiebes 11 ein Trennsauger 15 voreesehen TrZ? 
das Obersieb 12 sich vom Untersieb undS^SSS 
findhchen Papierbahn abhebt. Das Obersieb 12 lauft von 

I f, V e 'L WalZen 46 zuriick 2ur Brustwalze 32. Das Un- 
tersieb 11 lauft nach dem Trennsauger IS - falls erforderlich 
uber wenigstens einen weiteren Saugkasten 37 - zu einer 
Siebsaugwalze 33, danach iiber Leitwalzen 41 zuriick zur 
Formierwalze 30. Unmittelbar hinter der Siebsaugwalze 33 
wird die gebildete Papierbann in bekannter Weise mittels ei- 
nes Filzes 9 und einer Abnahmewalze 8 vom Untersieb 11 
abgenommen. 

^ ig 'i Un u 4 WS 6 ist ^ Ausstromrichtung des 
Stoffauflaufes 26 nahezu horizontal oder-wie dargestellt - 
genngfugig nach oben ansteigend. Die letztere Anordnune 
hat den Vorteil, daB sich der Stoffauflauf bei einem voriiber- 
gehenden Stillstand der Papiermaschine nicht leer lauft so 
daB er sich wahrend des Stillstandes nicht durch Abkiihlung 
verformt Entsprechend der Anordnung des Stoffauflaufes 
26 gemaB den Fig. 1 und 4 bis 6 umschlingt das Obersieb 12 
ungefahr den ganzen oberen absteigenden Quadranten der 
Formierwalze 30. Abweichend hiervon ist in den Fig. 2 und 
a j eine kleinere Umschlingungszone des Obersiebes 12 auf 
der Formierwalze 30 vorgesehen. Dementsprechend ist die 
Ausstromnchtung des Stoffauflaufes 26' schrag von oben 
nach unten gerichtet. Falls man die Lage des Finlaufspaltes 
28 von Zeit zu Zeit andem will, konnen der Stoffauflauf 26" 
und die Brustwalze 32' urn die Drehachse der Formierwalze 
30 verschwenkt werden wie in Fig. 2 mit einem Doppelpfeil 
25 angedeutet ist; siehe hierzu Druckschrift D4 

Fiir einige Ausfuhrungsbeispiele gilt, daB - wie in den 
Fig. 2 und 3 dargestellt - am Umfang der Formierwalze 30 
35 wenigstens eine nachgiebig an das Obersieb 12 andrttckbare 
Fonmerleiste 27 vorgesehen sein kann, wie bekannt aus der 
eingangs genannten Druckschrift D3. 
Eine Besonderheit des Ausfiihrungsbeispieles gemaB Fie. 

L l daiiR ' m " dem steil ^ •"•ten verlaufenden 
w Abschnitt der Doppelsiebzone Gleichdruck-Entwasserungs- 
elemente 16, 17 vorgesehen sind; dies sind vorzugsweise 
perfonerte Platten Oder Plattensegmente. Das eine Gleicb- 
drack-Entwasserungselement 16 ist Teil eines stationaren 
(und evtl. besaugten Entwasserungskastens) und beet bei- 
45 ^lelsweise am Obersieb 12 an. Das gegeniiberliegende 
Gleichdmck-Entwasserungselement 17 ruht mit Hilfe von 
Pneumatikschlauchen 14 auf einem weiteren stationaren 
Kasten; es ist hierdurch mittels einer wahlbaren Kraft nach- 
giebig an das Untersieb 11 anstellbar. Gleichdmck-Entwas- 
50 serungselemente dieser Art sind Gegenstand der eingangs 
unter D5 genannten Patentanmeldung; auch in dem unge- 
fthr honzontalen Teil der Doppelsiebzone konnen solche 
Hemente angeordnet sein. GemaB Fig, 6 ist zwischen der 
Formierwalze 30 und den Hementen 16/17 eine (vorzugs- 
55 weise perfonerte) konvex gekrttmmte FOhrungspIatte 14 an 
das Obersieb 14 angelegt, um zu venneiden, daB sich in ei- 
ner geraden Sieblaufsrxecke die Siebe voriibergehend von- 
einander ldsen. 

Eine Besonderheit des Ausfflhrungsbeispieles gemaB Fig. 
60 4 besteht darin, daB innerhalb der Doppelsiebzone die bei- 
den Siebbander 11, 12 auBer der Formierwalze 30 nur mit 
stationaren Entwasserungselememen in Kontakt kommen 
namlich mit dem Formierschuh 36, falls erforderlich mit den 
Formierleisten 38 und einem Saugkasten 37. Auf den letzte- 
65 ren folgt ein stationarer Trennsauger 25. Von hier wird das 
Obersieb 12 Qber die Leitwalze 42' nach oben zuriickge- 
fuhrt. Nach dem Trennsauger 25 lauft das Untersieb 11 wei- 
terhin steil nach unten, vorzugsweise Uber weitere Saugka- 
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sten 37, wonach die Papierbahn mittels Filz 9 und Abnah- 
mewalze 8 vom Untersieb 11 abgenommen wird. 

Eme andere Variante ist in Fig. 5 dargestellt. Hier ist am 
Ende des steil nach unten verlaufenden Abschnittes der 
Doppelsiebzone in der Schlaufe des Obersiebes 12 eine 5 
Siebsaugwalze 35 vorgesehen, uber weJche beide Siebe 11 
und 12 mit der dazwischen befindlichen Papierbahn laufen 
Die Siebsaugwalze 35 besitzt eine Trennsaugzone, an der 
das Untersieb 11 von der Papierbahn und dem Obersieb 12 
getrennt wird. Somit wird in diesem Fall die Papierbahn 10 
(mittels Filz 9 und Abnahmewalze 8) vom Obersieb 12 ab- 
genommen. 

Fur alle Ausfuhrungsbeispiele gilt, daB die Formierwalze 
30 emen relativ groBen Durchmesser D aufweist Dieser 
kann beispielsweise zwischen 1,5 und 2,5 m betragen Zur 15 
seitlichen Abdichtung des Einlaufspaltes 28 konnen Dicht- 
elemente gemaB der eingangs unter D6 genannten Patentan- 
meldung vorgesehen sein. 

Die gemaB den Fig. 1-3 und 6 von beiden Siebbandern 
11, 12 gemeinsam umschlungene Leitwalze 42 steUt sicher 20 
daB keine bzw. nur geringe lokale Diflerenzgeschwindigkei- 
ten der Siebe auftreten. Die "S M -f6rmige Bahnfuhrung wird 
somit als mcht kritisch eingestuft. Die Bahn ist bis in den 
Bereich des Formierschuhes 36 bzw. der Elemente 16/17 in 
der Mitte noch fliissig. Daher konnen in diesem Bereich 25 
kerne bzw. nur sehr geringe Krafte zwischen den Sieben 
ubertragen werden; kleine lokale Differenzgeschwindigkei- 
ten smd also zulassig. VerschleiB an den Siebrandern und 
em negativer EinfluB auf die Festigkeitseigenschaften der 
fertigen Papierbahn werden dank der ''S"-fdrmigen Bahn- 30 
funning vollkommen oder zumindest weitgehend vermie- 
den. 

Die dargestellten Ausfuhrungsbeispiele konnen wie folgt 
abgewandelt werden: Wenigstens eine der an das Untersieb 
11 nachgiebig andriickbaren Formierleisten 38 (z. B. Fig. 1) 35 
und/oder wenigstens eine der an das Obersieb 12 nachgiebig 
andriickbaren Formierleisten 27 (z. B. Fig. 2) kann ersetzt 
werden durch eine sogen. Formier-Wasserduse gemaB der 
(R\l(^58) n ^ emgereichten Patent anmeldung 198 .. . 

Die wesenUiche Besonderheit der Fig. 6 besteht darin *° 
daB die gesamte Bahnbildung ohne Leisten stattfindet, also 
ohne das Hnleiten von Druckpulsationen in die Fasersus- 
pension. Mit anderen Worten: Es sind nur Gleichdruck-Ent- 
wasserungselemente vorhanden namlich die Formierwalze 45 
30 (vorzugsweise als Saugwalze), die Fuhrungsplatte 14 
und die anhand der Fig. 3 beschriebenen Elemente 16 und 
17. Dadurch verbleibt ein heherer Anteil der Fein- und Full- 
stoffe in der gebildeten Papierbahn. 

Die dargesteUten Ausfuhrungsbeispiele, insbesondere 50 
dasjenige gemaB Fig. 6, kOnnen wie folgt abgewandelt wer- 
den: 

Man plaziert am Ende des steil nach unten verlaufenden 
Abschnittes der Doppelsiebzone in der Schlaufe des Ober- 
siebes 12 einen Trennsauger, urn das Untersieb 11 von der 55 
Bahn zu trennen. Diese lauft mit dem Obersieb uber die Um- 
lenkwalze 42, welche die Bahn mit einer (zuvor auf z. B. ei- 
nem Langsieb gebildeten) anderen Bahn zusammen- 
gautscht. In diesem Fall dient somit der erfindungsgemaBe 
Doppelsieb-Former zum Bilden einer Lage einer mehrlagi- 60 
gen Papier- oder Kartonbahn. 

Patentanspriiche 

1. Doppelsieb-Former zur Herstellung einer Faser- 65 
stoffbahn, insbesondere Papierbahn, aus einer Faser- 
stoffsuspension, mit den folgenden Merkmalen: 

a) zwei Siebbander (Untersieb 11 und Obersieb 


12) bilden miteinander eine Doppelsiebzone- 

b) in einem ersten Abschnitt der Doppelsiebzone 
in dem die beiden Siebbander (11, 12) uber ein 
Entwasserungselement in Form einer rotierenden 
Formierwalze (30) laufen, bilden die beiden Sieb- 
bander unmittelbar an der Formierwalze mitein- 
ander emen keilformigen Einlaufspalt (28) der 
unmittelbar von einem StofTauflauf (26) die Faser- 
stoffsuspension aufnimmt ("Gap-Former")- 

c) in einem zweiten Abschnitt der Doppelsieb- 
zone laufen die beiden Siebbander (11, 12) mit der 
dazwischen sich bildenden FaserstofTbahn uber 
weitere Entwasserungselemente (36, 37 oder 16, 

d) am Ende der Doppelsiebzone laufen die Sieb- 
bander uber eine Trenneinrichtung (15, 25, 35) 
die eines der Siebbander von der gebildeten Faser- 
stoflbahn und dem anderen Siebband trennt; 

e) dadurch gekennzeichnet, daB die Doppel- 
siebzone, wie an sich bekannt, unmittelbar ausge- 
hend von der Formierwalze (30) steil nach unten 
verlauft. 

2. Doppelsieb-Former nach Anspruch 1, dadurch ge- 
kennzeichnet, daB der steil nach unten verlaufende 
zweite Abschnitt der Doppelsiebzone mit einer gedach- 
ten Vertikalebene einen AVinkel (a) einschlieBt, der 
zwischen 10 und 50 Grad betragt vorzugsweise ist der 
Winkel (a) kleiner als 45 Grad. 

3. Doppelsieb-Former nach Anspruch 1 oder 2 da- 
durch gekennzeichnet, daB eine Umlenkeinrichtung 
(42) die beiden Siebbander (11, 12), wie an sich be- 
kannt, aus dem steil nach unten fuhrenden Laufweg in 
emen im wesentlichen horizontalen oder leicht anstei- 
genden Abschnitt umlenkL 

4. Doppelsieb-Former nach einem der vorangehenden 
Anspriiche, dadurch gekennzeichnet, daB die GroBe 
des Umschlingungswinkels des Obersiebes (12) an der 
Formierwalze (30) in an sich bekarmter Weise veran- 
derbar ist durch Verschwenken des Stoffaufiaufes (26') 
und der das Obersieb (12) zur Formierwalze fuhrenden 
Brustwalze (32') urn die Drehachse der Formierwalze 
(Doppelpfeil 25, Fig. 2). 

5. Doppelsieb-Former nach einem der vorangehenden 
Anspriiche, dadurch gekennzeichnet, daB in dem steil 
nach unten verlaufenden Abschnitt der Doppelsieb- 
zone ein am Obersieb (12) anliegender konvex ge- 
kriimmter Formierschuh (36) vorgesehen ist. 

6. Doppelsieb-Former nach Anspruch 5, dadurch ge- 
kennzeichnet, daB im Bereich des Formierschuhes (36) 
dem Untersieb (11) wenigstens ein Deflektor (40) zu- 
geordnet ist. 

7. Doppelsieb-Former nach Anspruch 5, dadurch ge- 
kennzeichnet, daB im Bereich des Formierschuhes (36) 
wenigstens eine nachgiebig an das Untersieb (11) an- 
driickbare Fonnierleiste (38) vorgesehen ist. 

8. Doppelsieb-Former nach einem der vorangehenden 
Anspriiche, dadurch gekennzeichnet, daB am Umfang 
der Formierwalze (30) wenigstens eine nachgiebig an 
das Obersieb (12) andriickbare Fonnierleiste (27) vor- 
gesehen ist 

9. Doppelsieb-Former nach einem der vorangehenden 
Anspriiche, dadurch gekennzeichnet, daB in dem steil 
nach unten verlaufenden Abschnitt der Doppelsieb- 
zone sogenannte Gleichdruck-Entwasserungselemente 
(16, 17) vorgesehen sind, wobei ein stauonares Gleich- 
druck-Entwasserungselement (16) an dem einen Sieb- 
band (12) anliegt und wenigstens ein gegenuberliegen- 
des Gleichdruck-Entwasserungselement (17) mittels 
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einer wahlbaren Kraft nachgiebig an das andere Sieb- 
band (11) anstellbar ist (Fig. 3). 

10. Doppelsieb-Former nach Anspruch 9, dadurch ge- 
kennzeichnet, daB die Gleichdruck-Entwasserungsele- 
mente (16, 17) als Platten oder als Plattensegmente 5 
ausgebildet sind. 

11. Doppelsieb-Former nach Anspruch 9 oder 10, da- 
durch gekennzeichnet, daB die Gleichdruck-Entwasse- 
rungselemente (16, 17) fluiddurchlassig, vorzugsweise 
perforiert sind. 10 

12. Doppelsieb-Former nach Anspruch 1, dadurch ge- 
kennzeichnet, daB innerhalb der Doppelsiebzone die 
beiden Siebbander (11, 12) auBer der Formierwalze 
(30) nur mit stationaren Entwasserungselementen (36, 
37) in Kontakt kommen, wobei die Trenneinrichtung 15 
(25) als ein stationarer Trennsauger ausgebildet ist, der 

in dem steil nach unten verlaufenden Abschnitt' der 
Doppelsiebzone am Untersieb (11) anliegt (Fig. 4). 

13. Doppelsieb-Former nach Anspruch 12, dadurch 
gekennzeichnet, daB das Untersieb (11) nach der 20 
Trenneinrichtung weiterhin steil nach unten lauft, vor- 
zugsweise iiber weitere stationare Entwasserungsele- 
mente (3T), wonach die gebildete Faserstoflbahn, wie 

an sich bekannt mittels einer Abnahmeeinrichtung (8, 
9) vom Untersieb (11) abgenommen wird. ' 25 

14. Doppelsieb-Former nach Anspruch 1, dadurch ge- 
kennzeichnet, daB am Ende des steil nach' unten verlau- 
fenden Abschnittes der Doppelsiebzone die beiden 
Siebbander (11, 12) iiber eine in der Schlaufe des Ober- 
siebes (12) befindliche Siebsaugwalze (35) gefuhrt 30 
sind; diese besitzt eine Trennsaugzone, an der das Un- 
tersieb (11) von der Faserstoflbahn und dem Obersieb 
(12) getrenm wird (Fig. 5). 

15. Doppelsieb-Former nach Anspruch 1, dadurch ge- 
kennzeichnet, daB er frei von Formationsleisten ist 35 
(Fig. 6). 

16. Doppelsieb-Former nach den Anspriichen 9 und 
15, dadurch gekennzeichnet, daB die Siebbander (11, 
12) unmittelbar nach der Formierwalze (30) iiber eine 
am Obersieb (12) anliegende (vorzugsweise perfo- 40 
rierte) konvex gekrummte Fiihrungsplatte (14) laufen 
(Fig. 6). 
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TWIN WIRE FORMER AND METHOD Ci V MANT JF A CTT JRINO A FTttPmrc 
MATERIAL WEB FROM A FIBRO US SUSPENSION USTNO SAM E, 

CROSS-REFERENCE TO RELA TED APPLICATIONS 

The present application claims priority under 35 U.S.C. § 119 of German Patent 
Application No. 198 03 591.8, filed on January 30, 1998, the disclosure of which is expressly 
incorporated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates-to a twin wire former and method of manufacturing a fibrous 
material web with a twin wire former, and more particularly, to a twin wire former and 
method for manufacturing a fibrous material web, such as a paper web, from a fibrous 
suspension. 


Discussio n of Backpround Information 


Twin wire formers are known in related art apparatus. One such apparatus is 
disclosed in European Patent No. EP 0489094. This document discloses a twin wire former 
with two wire belts, which jointly constitute a twin wire zone. At the beginning of the twin 
wire zone, the two wire belts jointly form a wedge-shaped inlet gap, which receives the 
fibrous suspension directly from a headbox. The two wire belts are thus known as a "gap 
former." Directly at the wedge-shaped inlet gap, the two wires travel by way of a rotatable 
forming roller. Downstream from the forming roller with respect to the rotational direction 
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thereof, the two wire belts contact forming strips and/or forming shoes inside the twin wire 
zone. 

In other embodiments of twin wire formers, the two wires travel in a generally 
horizontal direction or ascend diagonally inside the twin wire zone. Consequently, the 
5 drainage devices disposed inside the perimeter of the upper wire require relatively high 

suction to remove the water. In other embodiments, the two wire belts travel in a generally 
vertical direction upward from the bottom, at the inlet gap. The belts travel by way of a 
forming roller, which is embodied as a suction roller. In drainage boxes disposed above the 
forming roller, a few deflection surfaces are necessary to remove the water, possibly 

"".0 requiring a suction connection. 

Twin wire formers according to above-noted European Patent No. EP 0489094 may 
be useful, especially when a forming roller is disposed directly at the inlet gap. Because of 
the presence of this forming roller, the two wires are guided along a sharply curved path 
about the circumference of the forming roller immediately downstream of the inlet gap. This 

1 5 sharply curved path is required because the sleeve of the forming roller has a small radius 

in comparison with the large radius of a forming shoe disposed at the inlet gap. When the 
suspension stream coming out of the headbox enters the wedge-shaped inlet gap, a large 
portion of the suspension flows almost in a straight line through the top wire. From the top > 
wire, the water stream breaks up rapidly and uniformly over the width of the machine. Rapid 

20 and uniform breakup of the water stream contributes to rapid and uniform web formation. 

High quality finished fibrous material webs may be produced by this twin wire former, even 
though the web is rapidly formed. 

The disposition of the forming roll at the beginning of the twin wire zone enables 
both the top wire and bottom wire to be stretched tautly, which creates longitudinal tension, 

2 5 thereby preventing the forming of wire tubes in the travel direction. Additionally, keeping 

the top wire taut in the lateral direction contributes to uniform web formation, particularly 
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in the critical beginning region of the web formation. Keeping the top wire taut in the lateral 
direction additionally helps prevent the defect known as "longitudinal striping" in the paper. 

However, a disadvantage of the twin wire former known from the above reference 
EP 0489094 is that during operation, a large amount of energy is used for the production of 
5 - suction. Furthermore, the starting up of this twin wire former is sometimes difficult when 
there is a backup of water in the machine. 

The trade journal "Das Paper" [Paper] 1970, No. 10A, pp. 779 to 784, discloses a 
twin wire former with a twin wire zone that steeply travels in a downward direction. The 
convexly curved forming shoe that both wires wind around is provided before a forming 
10 roller around which both wires wind. 

SUMMARY O F THF. TNVRNTTnM 

The present invention provides a twin wire former and method for manufacturing a 
15 fibrous material web from a fibrous suspension using a twin wire former. The device of the 

present invention comprises a movable bottom wire belt and a movable top wire belt 
converging at a twin wire zone. The twin wire zone has a first section, a second section and 
an end section. A rotating forming roller is disposed at the first section of the twin wire 
zone, the top wire and the bottom wire forming a wedge-shaped inlet gap at the first section 
20 of the twin wire zone, the inlet gap being adapted to receive the fibrous suspension from a 

headbox. The bottom wire belt and the top wire belt form the fibrous web therebetween at 
the second section of the twin wire zone, and the second section of the twin wire zone has 
at least one drainage element. The invention also comprises a separating device adapted to 
separate one wire belt from the other wire belt. The twin wire zone has a section disposed 
25 in a steep downward direction downstream of the forming roller in relation to the movement 

of the wire belts. 
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The steep downward direction of the twin wire zone may be an angle between about 
1 0 and 50 degrees from the vertical, and is preferably between about 1 0 and 45 degrees from 
the vertical. 

The twin wire former may also include a deflection device for deflecting the bottom 
5 wire belt and the top wire belt from the steep downward direction section, to a generally 

horizontal direction. 

In another aspect of the invention, the invention may also comprise a breast roller 
disposed upstream from the forming roller in relation to the movement of the top wire, the 
breast roller being adapted to guide the top wire. The breast roller and the headbox together 
1 0 may then be pivoted about a rotational axis of the forming roller. 

Furthermore, the invention may comprise a convexly curved forming shoe disposed 
against the top wire at the steep downward direction section of the twin wire zone. At least 
one deflector disposed against the bottom wire may be provided opposite the forming shoe. 
The invention may further comprise at least one forming strip flexibly disposed against the 
15 bottom wire, opposite the forming shoe. 

A further aspect of the invention may provide at least one forming strip flexibly 
disposed against the top wire at the circumference of the forming roller. 

According to another aspect of the invention a first and a second constant-pressure 
drainage element (which may be fluid permeable and/or perforated) at the steep downward 
2 0 direction section of the twin wire zone may be provided, the first constant-pressure drainage 

element being stationary and disposed against the top wire belt. The second constant- 
pressure drainage element is flexibly disposed opposite the first constant-pressure drainage 
element against the second wire belt. These elements may be embodied as plates or plate 
segments. 

25 A convexly curved guide plate, which may be perforated, may also be disposed 

alongside and downstream from the forming roller in relation to the movement of the wire 
belts, the top wire belt and the second wire belt being adapted to travel over the convexly 
curved guide plate, the convexly curved guide plate further resting against the top wire. 
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Additionally, inside the twin wire zone, the top wire belt and the bottom wire belt 
may be configured so that they only come into contact with the forming roller, the forming 
shoe and the suction device. The separating device may be a stationary separating suction 
device disposed against the bottom wire at the steep downward direction section of the twin 
5 wire zone. 

Furthermore, at least one additional suction device may be provided at the steep 
downward direction section of the bottom wire, and a removal device adapted to remove the 
fibrous web material from the bottom wire at a point downstream from the at least one 
additional suction device may also be provided. 
10 The t0 P wire belt and the bottom wire belt may also be adapted to be conveyed by a 

wire suction roller at a point downstream from the steep downward direction section. The 
wire suction roller may be disposed against an inside perimeter of the top wire. The wire 
suction roller may also have a separating suction zone adapted for separating the fibrous 
material web and the top wire from the bottom wire. 
15 The method of mamifacturing a fibrous material web from a fibrous suspension using 

a twin wire former comprises the steps of depositing the fibrous suspension from a headbox 
into the inlet gap, draining fluid from the fibrous suspension through the rotating forming 
roller, forming a fibrous web between the first and second wire belts, draining fluid through 
the fibrous web through a drainage element, and separating one wire belt and the formed 
2 0 fibrous web material from the other wire belt. 

The method may also comprise deflecting the two wire belts from the steep 
downward direction to a generally horizontal direction with a deflection device. 

Additionally, the method may comprise guiding the top wire about a breast roller 
disposed upstream from the forming roller in relation to the movement of the top wire, and 
2 5 adjusting the size of a winding angle of the top wire by pivoting the breast roller with the 

headbox, about a rotational axis of the forming roller. 
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Furthermore, the method may comprise using a convexly curved forming shoe to 
form the fibrous web between the first and second wire belts. 

The method may additionally comprise forming the fibrous web between the first and 
second wire belts with a forming strip. 

The method may yet still comprise forming the fibrous web between the first and 
second wire belts with a constant-pressure drainage element at the steep downward direction 
section. 

Other exemplary embodiments and advantages of the present invention may be 
ascertained by reviewing the present disclosure and the accompanying drawings. 

BRIEF DF.SryRTPTTfVN J QF THE PR A WT^ 

The present invention is further described in the detailed description which follows, 
in reference to the noted plurality of drawings by way of non-limiting examples of certain 
embodiments of the present invention, in which like numerals represent like elements 
throughout the several views of the drawings, and wherein: 

Fig. 1 schematically shows a side schematic view of a twin wire former according 
to a first embodiment of the present invention. 

Fig. 2 schematically shows a side schematic view of a twin wire former according 
20 to a second embodiment of the present invention. 

Fig. 3 schematically shows a side schematic view of a twin wire former according 
to a third embodiment of the present invention. 

Fig. 4 schematically shows a side schematic view of a twin wire former according 
to a fourth embodiment of the present invention. 

Fig. 5 schematically shows a side schematic view of a twin wire former according 
to a fifth embodiment of the present invention. 

Fig. 6 schematically shows a side schematic view of a twin wire former according 
to a sixth embodiment of the present invention. 
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PETAILEP D ESCRIPTION OF THF. PR F.SF.NT TNVF.NTTOM 


The particulars shown herein are by way of example and for purposes of illustrative 
discussion of the embodiments of the present invention only and are presented in the cause 
of providing what is believed to be the most useful and readily understood description of the 
principles and conceptual aspects of the present invention. In this regard, no attempt is made 
to show structural details of the present invention in more detail than is necessary for the 
fundamental understanding of the present invention, the description taken with the drawings 
making apparent to those skilled in the art how the several forms of the present invention 
may be embodied in practice. 

The present invention allows, drainage elements of a twin wire zone to be operated 
at lower energy cost and with less suction than related art inventions. 

The twin wire zone travels steeply downward from a forming roller that is disposed 
directly at a wedge-shaped inlet gap. As a result, the removal of most of the suspension 
water passing through the twin wire zone takes place largely due to gravitational force. The 
sleeve of the forming roller has recesses for the temporary storage of water. The stored water 
is removed in the downward direction from the sleeve of the forming roller. Consequently, 
sometimes (e.g., with a relatively low operating speed) the forming roller need not be a 
suction roller. When using a suction roller, the suction roller may be operated with less 
suction than with art related twin wire formers. 

The removal of most of the suspension water passing through the twin wire zone by 
gravitational force, allows less suctional force to be used in drainage elements downstream 
from the forming roller, than with art related twin wire formers. Alternatively, suction may 
not be necessary at all. Additionally, the removal of most of the suspension water passing 
through the twin wire zone by gravitational force, facilitates the starting up of the twin wire 
former and reduces the danger of the backing-up of water. 

A headbox is disposed at an elevated position in relation to the twin wire zone, to 
reduce the danger of backflows, which is particularly important for operation at low speeds. 
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Furthermore, the headbox is positioned so that control elements are easily accessible by a 
user, e.g., the valves for the addition of dilution water may be more easily accessed. 
Similarly, the forming roller is disposed so that it can be simply installed or removed with 
a crane. 

Large quantities of water are removed at the two wire belts in the region of the 
forming roller. 'Web formation occurs at the beginning of the twin wire zone in a rapid and 
uniform manner. Increasing the quantities of water removed at the region of the forming 
roller is further possible, thereby reducing quantities of water removed at the region of the 
subsequent stationary drainage elements (e.g., strips). By increasing the quantities of water 
removed at the region of the forming roller and by reducing use of suction, stronger webs 
may be produced. 

Referring now to the drawings wherein like numerals represent like elements, the 
twin wire former represented in Fig. 1 includes two endless wire belts, namely a bottom wire 
1 1 and a top wire 12. The wires 1 1, 12 are complete belts, although they are shown broken 
in the Figs, for illustrative purposes. At a forming roller 30, these wires 1 1, 12 form a twin 
wire zone. The top wire 12 travels by way of a breast roller 32 upstream of contacting the 
bottom wire 1 1 at the circumference of the forming roller 30. The two wire belts 1 1 and 12 
jointly form a wedge-shaped inlet gap 28 between the forming roller 30 and the breast roller / 
32, the inlet gap being present at a first section of the twin wire zone. The inlet gap receives 
a fibrous suspension from a headbox 26, the headbox 26 being schematically indicated. The 
headbox is equipped with a device that provides for the sectional and controllable addition 
of dilution water for the purpose of adjusting the desired cross section of the finished paper 
web, the device being well known to those skilled in the art. 

The twin wire former 20 has a water collecting device 39 inside the perimeter of the 
top wire 12 at the region of the forming roller 30. A large part of the suspension water which 
passes through the top wire 12 at the beginning of the twin wire zone is transported to the 
water collecting device 39, which occurs at the upper left quadrant of the forming roller 30, 
in Fig. 1 . At the general level of the rotational axis of the forming roller 30, the two wires 
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11,12, together with the fibrous material web being formed therebetween, travel downward 
and away from the forming roller. Downstream of the forming roller 30 (at a second 
section), the wires 11,12 travel along a convexly curved forming shoe 36, which is disposed 
against the top wire 12 on the inside perimeter of the top wire 12, the shoe having a plurality 
of drainage strips 34. Additional suspension water passes into the catch basin 39 between 
these drainage strips 34. Still more suspension water flows through the bottom wire 1 1 into 
a catch basin 39'. Bottom forming strips 38 may be provided here. The bottom forming 
strips 38 may be flexibly pressed against the bottom wire 1 1 in a manner known by those 
skilled in the art. Alternatively, as shown according to a second embodiment in Fig. 2, 
instead of bottom forming strips 38, at least one deflector 40 can be used with the bottom 
wire 1 1 in the region of the forming shoe 36. 

The sleeve of the forming roller 30 has recesses for temporary storage of water, for 
example, a honeycomb cover (not shown) or a wire sock (not shown). While a suction 
device 29 is shown only in Figs. 1 and 6, the forming roller 30 may also be a suction roller 
in all embodiments of the invention. Additionally, the water collecting device 39 disposed 
inside the loop of the top wire 12 and the forming shoe 36 may be connected to a suction 
source 29' in all embodiments of the invention. 

In preferred embodiments of the present invention, the two wires 11,12 travel steeply 
downward in the twin wire zone downstream from the forming roller 30. In this region, the 
twin wire zone, together with an imaginary vertical plane, forms an angle a, which is 
between about 10 and 50 degrees. In this region, the top wire 12 is always disposed above 
the bottom wire 1 1 . Angle a is preferably less than about 45 degrees. In the portion of the 
twin wire zone that travels steeply downwardly, drainage elements may be provided, such 
as suction devices 37 that touch the bottom wire 11. Examples of drainage elements are 
forming shoes 36, suction devices 37 and constant-pressure drainage elements 16, 17. 

According to the embodiments of Figs. 1, 2, 3 and 6, a deflection device, e.g., a 
deflection roller 42 is provided at the end of the section of the twin wire zone that travels 
steeply downwardly. The deflection roller 42 deflects both wire belts 11,12 into a generally 
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horizontal direction of travel. Inside the loop of the bottom wire 1 1, a separating suction 
device 15 is provided (at the end section of the twin wire zone), which lifts the top wire 12 
up from the bottom wire and also from the paper web disposed thereon. Other examples of 
separating devices are stationary separating suction devices 25 and wire suction rollers 35. 
5 The top wire 12 travels from the separating suction device 15 via guide rollers 46, and 

returns back to the breast roller 32. After the separating suction device 15, the bottom wire 

1 1 travels by way of at least one additional suction device 37' to a wire suction roller 33 and 
then via guide rollers 41 back to the forming roller 30. However, in alternative 
embodiments, the additional suction device 37' need not be used. The formed paper web is 

1 0 removed from the bottom wire 1 1 immediately downstream from the wire suction roller 33 

by a removal device such as a felt band 9 and a removal roller 8, although it will be readily 
appreciable by those skilled in the art that other removal means may be employed in other 
embodiments.. t 

In the embodiments according to Figs. 1, 4, 5 and 6, the outflow direction of the 

15 headbox 26 is almost horizontal or ascends slightly (as shown). In these embodiments, the 

headbox need not run idle when there is a temporary stoppage of the paper making machine. 
Thus, there is no deformity due to cooling during the stoppage. According to the disposition 
of the headbox 26 in accordance with the embodiments of Figs. 1, 4, 5 and 6, the top wire 

12 winds about the upper descending quadrant of the forming roller 30. 

2 0 According to the embodiments shown in Figs. 2 and 3, a smaller winding zone of the 

top wire 12 on the forming roller 30 is provided. The outflow direction of headbox 26' is 
directed horizontally downwardly from the right of Figs. 2 and 3. To change the position of 
the inlet gap 28, the headbox 26' and breast roller 32' can be pivoted about the rotational axis 
of the forming roller 30, as indicated by double arrow 125 in Fig. 2, and as shown in German 

2 5 Patent No. DE 4328997, which is expressly incorporated herein in its entirety. 

As shown in Figs. 2 and 3, at least one flexible top forming strip 27 which can be 
flexibly pressed against the top wire 1 2, can be provided on the circumference of the forming 
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roller 30, as shown in German Patent No. DE 4301 103, which is expressly incorporated by 
reference in its entirety. 

According to the embodiment of Fig. 3, first and second constant-pressure drainage 
elements 16, 17 respectively, are provided at the section of the twin wire zone that travels 
steeply downwardly. The constant-pressure drainage elements 16, 17 are preferably 
perforated plates or plate segments. The first constant-pressure drainage element 16 is 
stationarily fixed on the inside of the perimeter of the top wire 12 and is part of a stationary 
drainage box and, for example, rests against the top wire 12. The stationary drainage box 
may be provided with suction, if necessary. 

With the aid of pneumatic hoses, the second constant-pressure drainage element 17 
flexibly rests on another stationary box, opposite the first constant-pressure drainage element 
16, and can be flexibly placed against the bottom wire 1 1 by means known to those skilled 
in the art. Constant-pressure drainage elements 16, 17 of this kind are disclosed in German 
Patent Application No. DE 19733316, which is expressly incorporated by reference in its 
entirety. Constant-pressure drainage elements 16, 17 of this kind can also be disposed in the 
generally horizontal part of the twin wire zone. According to Fig. 6, a convexly curved guide 
plate 14 is placed against the inside of the perimeter of the top wire 12 between the forming 
roller 30 and the constant-pressure drainage elements 16, 17, in order to prevent the wires 
11,12 from temporarily separating from each other. In the preferred embodiment, the guide 
plate 14 is perforated, but it will be readily appreciable by those skilled in the art that non- 
perforated guide plates may be used in other embodiments. 

According to the embodiment of Fig. 4, the two wires 11,12 only come into contact 
with stationary drainage elements and the forming roller 30, when the two wires are inside 
the twin wire zone. Specifically, the two wires 11,12 only contact the forming shoe 36, and 
if necessary, contact the bottom forming strips 38 and a suction device 37. The suction 
device 37 is followed by a stationary separating suction device 25. Downstream of the 
separating suction device 25, the top wire 12 is conveyed back upwardly by way of guide 
roller 42'. Downstream of the separating suction device 25, the bottom wire 1 1 travels steeply 
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downwardly, by way of additional suction devices 37, whereupon the paper web is removed 
from the bottom wire 11 by known means of a felt band 9 and a removal roller 8. In 
alternative embodiments, additional suction devicees 37 need not be used. 

According to the embodiment of Fig. 5, a wire suction roller 35 is provided at the end 
of the section of the twin wire zone that travels steeply downwardly, inside the perimeter of 
the top wire 12.~Both wires 11, 12 travel together by way of this wire suction roller, with the 
paper web disposed between the two wires. The wire suction roller 35 has a separating 
suction zone which separates the paper web and the top wire 12 from the bottom wire 1 1 . 
The paper web may then be removed from the top wire 12 by means of a felt band 9 and a 
removal roller 8, or by other means known by those skilled in the art. 

In all embodiments, the forming roller 30 has a relatively large diameter D. For 
example this diameter D is between about 1.5 and 2.5 meters. Sealing elements can be 
provided for laterally sealingfte inlet gap 28, as disclosed in German Patent Application No. 
DE 19720258, which is expressly incorporated by reference in its entirety. 

According to the embodiments of Figs. 1, 2, 3 and 6, the guide roller 42 which the 
two wire belts 11, 12 wind around together, ensures that there are no significant speed 
differentials between the two wires. Thus, the present invention employs "S"-shaped web 
routing. The web is still fluid in the center until the regions of the forming shoe 36 or the 
constant-pressure drainage elements 16, 17 are reached. Therefore, no forces or very slight 
forces are transmitted between the wires in this region. Small speed differentials in this area 
are thus permitted. The "S"-shaped web routing prevents wear at the wire edges and further 
prevents negative influences on the strength of the finished paper web. 

The present invention may also be modified by replacing at least one of the flexible 
bottom forming strips 38 (for example, as seen in Fig. 1) that can be flexibly pressed against 
the bottom wire 1 1, with a forming water nozzle as disclosed in German Patent Application 


Similarly at least one of the top forming strips 27 (for example, as seen in Fig. 2) that can be 


No. 198 


which is expressly incorporated by reference in its entirety. 
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flexibly pressed against the top wire 12 can be replaced by a forming water nozzle, also as 

disclosed in German Patent Application No. 198 . 

According to the embodiment shown in Fig. 6, the entire web formation takes place 
without forming strips, i.e., without the introduction of pressure pulsations into the fibrous 
5 suspension. Only constant-pressure drainage elements 16, 17 are present. Specifically, web 

formation occurs by using the forming roller 30, the guide plate 14, and the constant-pressure 
drainage elements 16 and 17, as described in conjunction with the embodiment of Fig. 3. 
Consequently, a higher percentage of the fines and fillers remains in the paper web produced. 
In the preferred embodiment, the forming roller 30 is a suction roller, but it is readily 

10 appreciable by those skilled in the art that forming rollers according to alternative 

embodiments may not employ a suction roller. 

The embodiments shown above, particularly the embodiment according to Fig. 6, can 
be modified by placing a separating suction device at the end section of the twin wire zone 
that travels steeply downwardly, inside the perimeter of the top wire 12, in order to separate 

15 the bottom wire 1 1 from the web. The web travels with the top wire by way of the deflection 

roller 42, which presses the web together with another previously-formed web. In such a 
case, the twin wire former according to the invention is consequently used to form a layer 
of a multi-layer paper or cardboard web. 

It is noted that the foregoing examples have been provided merely for the purpose of 

2 0 explanation and are in no way to be construed as limiting of the present invention. While 

the present invention has been described with reference to certain embodiments, it is 
understood that the words which have been used herein are words of description and 
illustration, rather than words of limitation. Changes may be made, within the purview of 
the appended claims, as presently stated and as amended, without departing from the scope 

25 and spirit of the present invention in its aspects. Although the present invention has been 

described herein with reference to particular means, materials and embodiments, the present 
invention is not intended to be limited to the particulars disclosed herein; rather, the present 
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invention extends to all functionally equivalent structures, methods and uses, such as are 
within the scope of the appended claims. 


* 
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WHAT IS CLAIMED IS: 

1. A twin wire former for manufacturing a fibrous material web from a fibrous 
suspension, the twin wire former comprising: 

a) a movable bottom wire belt and a movable top wire belt converging at a twin wire 
zone, the twin wire zone having a first section, a second section and an end section; 

b) a rotating forming roller disposed at said first section of said twin wire zone, said top 
wire and said bottom wire forming a wedge-shaped inlet gap at said first section of 
said twin wire zone, said inlet gap adapted to receive the fibrous suspension from a 
headbox, said twin wire zone having a section disposed in a steep downward 
direction downstream of said forming roller in relation to the movement of said 
wires; 

c) said bottom wire belt and said top wire belt adapted to form the fibrous web 
therebetween at said second section of said twin wire zone, and said second section 
of said twin wire zone having at least one drainage element; and 

15 d) a separating device adapted to separate one said wire belt from another said wire belt. 


2. The twin wire former according to claim 1 , wherein said steep downward direction 
is an angle between about 10 and 50 degrees from the vertical. 


10 


20 


25 


3. The twin wire former according to claim 2, wherein said steep downward direction 
is an angle between about 10 and 45 degrees from the vertical. 

4. The twin wire former according to claim 1, further comprising a deflection device 
adapted to deflect said bottom wire belt and said top wire belt from said steep downward 
direction section, to a generally horizontal direction. 
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5. The twin wire former according to claim 1, further comprising a breast roller 
disposed upstream from said forming roller in relation to the movement of said top wire, said 
breast roller adapted to guide said top wire, and said breast roller and said headbox together 
being adapted to pivot about a rotational axis of said forming roller. 

6. The twin wire former according to claim 1, further comprising a convexly curved 
forming shoe disposed against said top wire at said steep downward direction section of said 
twin wire zone. 


7. The twin wire former according to claim 6, further comprising at least one 
deflector disposed against said bottom wire, opposite said forming shoe. 

8. The twin wire former according to claim 6, further comprising at least one forming 
strip flexibly disposed against said bottom wire, opposite said forming shoe. 

■ i 

9. The twin wire former according to claim 1, wherein said forming roller has a 
circumference, the twin wire former further comprising at least one forming strip flexibly 
disposed against said top wire at said circumference of said forming roller. 

1 0. The twin wire former according to claim 1 , further comprising a first and a second 
constant-pressure drainage element at said steep downward direction section of said twin 
wire zone, said first constant-pressure drainage element being stationary and disposed against 
said top wire belt, said second constant-pressure drainage element flexibly disposed opposite 
said first constant-pressure drainage element against said second wire belt. 

11. The twin wire former according to claim 10, further comprising a convexly 
curved guide plate disposed alongside and downstream from said forming roller in relation 
to the movement of said wires, said top wire belt and said second wire belt being adapted to 


-16- 


P17245.S02 

travel over said convexly curved guide plate, said convexly curved guide plate further resting 
against said top wire. 

12. The twin wire former according to claim 1 1 , wherein said convexly curved guide 
plates are perforated. 

13. The twin wire former according to claim 1 0, wherein said first and said second 
constant-pressure drainage elements are each plates. 

14. The twin wire former according to claim 10, wherein said first and said second 
constant-pressure drainage elements are each plate segments. 

1 5. The twin wire former according to claim 10, wherein said first and said second 
constant-pressure drainage elements are fluid-permeable. 

16. The twin wire foimer according to claim 10, wherein said first and said second 
constant-pressure drainage elements are perforated. 

1 7. The twin wire former according to claim 1, wherein inside said twin wire zone, 
said top wire belt and said bottom wire belt only come into contact with said forming roller, 
said forming shoe and said suction device, and wherein said separating device is a stationary 
separating suction device, said stationary separating suction device disposed against said 
bottom wire at said steep downward direction section of said twin wire zone. 

18. The twin wire former according to claim 17, wherein said. bottom wire is adapted 
to travel in a steep downward direction at a section downstream of said separating device in 
relation to the movement of said bottom wire, the twin wire former further comprising: 


7245. S02 

at least one additional suction device disposed at said steep downward 
direction section of said bottom wire; and 

a removal device adapted to remove the fibrous web material from said 
bottom wire at a point downstream from said at least one additional suction device. 

19. The 'twin wire former according to claim 1, said top wire belt and said bottom 
wire belt being adapted to be conveyed by a wire suction roller at a point downstream from 
said steep downward direction section, in relation to the movement of said wires, said wire 
suction roller disposed against an inside perimeter of said top wire, said wire suction roller 
having a separating suction zone adapted for separating the fibrous material web and said top 
wire from said from said bottom wire. 

20. The twin wire former according to claim 1, wherein the former is free of forming 

■ * 

strips. 

2 1 . A twin wire former for manufacturing a fibrous material web from a fibrous 
suspension, the twin wire former comprising: 

a) a movable bottom wire belt and a movable top wire belt converging at a twin wire 
zone, the twin wire zone having a first section, a second section and a generally 
horizontal end section; 

b) a rotating forming roller disposed at said first section of said twin wire zone, said top 
wire and said bottom wire forming a wedge-shaped inlet gap at said first section of 
said twin wire zone, said inlet gap adapted to receive the fibrous suspension, said 
twin wire zone having a section disposed in a steep downward direction downstream 
of said forming roller in relation to the movement of said wires; 

c) a breast roller disposed upstream from said forming roller in relation to the 
movement of said top wire, said breast roller adapted to guide said top wire; 
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d) said bottom wire belt and said top wire belt adapted to form the fibrous web 
therebetween at said second section of said twin wire zone, and said second section 
of said twin wire zone having at least one forming shoe and at least one suction 
device; 

5 e) at least one forming strip disposed against said bottom wire, opposite said forming 

shoe; 

f) a separating suction device adapted to separate one said wire belt from another said 
wire belt; 

g) at least one additional suction device disposed at said end section; 

10 h) a removal device adapted to remove the fibrous web material from said bottom wire 

at a point downstream from said at least one additional suction device; and 
i) a deflection device adapted to deflect said bottom wire belt and said top wire belt 
from said steep downward direction section, to said generally horizontal end section. 

15 22. The twin wire J former according to claim 21, wherein said forming roller is a 

suction roller. 

23. A twin wire former for manufacturing a fibrous material web from a fibrous 
suspension, the twin wire former comprising: 
2 0 a) a movable bottom wire belt and a movable top wire belt converging at a twin wire 

zone, the twin wire zone having a first section, a second section and a generally 

horizontal end section; 
b) ' a rotating forming roller disposed at said first section of said twin wire zone, said top 

wire and said bottom wire forming a wedge-shaped inlet gap at said first section of 
2 5 said twin wire zone, said inlet gap adapted to receive the fibrous suspension, said 

twin wire zone having a section disposed in a steep downward direction downstream 

of said forming roller in relation to the movement of said wires; 
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c) a breast roller disposed upstream from said forming roller in relation to the 
movement of said top wire, said breast roller adapted to guide said top wire, and said 
breast roller and the headbox together being adapted to pivot about a rotational axis 
of said forming roller; 

5 d) said bottom wire belt and said top wire belt adapted to form the fibrous web 

therebetween at said second section of said twin wire zone, and said second section 
of said twin wire zone having at least one forming shoe and at least one suction 
device; 

e) at least one deflector disposed against said bottom wire, opposite said forming shoe; 
10 f) at least one forming strip flexibly disposed against said top wire at the circumference 

of said forming roller; 

g) a separating suction device adapted to separate one said wire belt from another said 
wire belt; 

h) at least one additional suction device disposed at said end section; and 

15 i) a deflection devices adapted to deflect said bottom wire belt and said top wire belt 

from said steep downward direction section, to said generally horizontal end section. 

24. A twin wire former for manufacturing a fibrous material web from a fibrous 
suspension, the twin wire former comprising: 
20 a) a movable bottom wire belt and a movable top wire belt converging at a twin wire 

zone, the twin wire zone having a first section, a second section and a generally 

horizontal end section; 
b) a rotating forming roller disposed at said first section of said twin wire zone, said top 

wire and said bottom wire forming a wedge-shaped inlet gap at said first section of 
2 5 said twin wire zone, said inlet gap adapted to receive the fibrous suspension from a 

headbox, said twin wire zone having a section disposed in a steep downward 

direction downstream of said forming roller in relation to the movement of said 

wires; 
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c) a breast roller disposed upstream from said forming roller in relation to the 
movement of said top wire, said breast roller adapted to guide said top wire; 

d) said bottom wire belt and said top wire belt adapted to form the fibrous web 
therebetween at said second section of said twin wire zone, and said second section 

5 of said twin wire zone having a first and a second constant-pressure drainage 

element, said first constant-pressure drainage element being stationary and disposed 
against said top wire belt, said second constant-pressure drainage element flexibly 
disposed opposite said first constant-pressure drainage element against said second 
wire belt; 

10 e) at least one forming strip flexibly disposed against said top wire at the circumference 

of said forming roller; 

f) a separating suction device adapted to separate one said wire belt from another said 
wire belt; 

g) a deflection device adapted to deflect said bottom wire belt and said top wire belt 
1 5 from said steep downward direction section, to said generally horizontal end section; 

and 

h) at least one additional suction device disposed at said generally horizontal end 
section. 

20 25. A twin wire former for manufacturing a fibrous material web from a fibrous 

suspension, the twin wire former comprising: 

a) a movable bottom wire belt and a movable top wire belt converging at a twin wire 
zone, the twin wire zone having a first section, a second section and an end section; 

b) a rotating forming roller disposed at said first section of said twin wire zone, said top 
25 wire and said bottom wire forming a wedge-shaped inlet gap at said first section of 

said twin wire zone, said inlet gap adapted to receive the fibrous suspension, said 
second section and said end section of said twin wire zone being disposed in a steep 
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downward direction downstream of said forming roller in relation to the movement 
of said wires; 

c) a breast roller disposed upstream from said forming roller in relation to the 
movement of said top wire, said breast roller adapted to guide said top wire; 
5 d) said bottom wire belt and said top wire belt adapted to form the fibrous web 

therebetween at said second section of said twin wire zone, and said second section 
of said twin wire zone having at least one forming shoe and at least one suction 
device; 

e) at least one forming strip disposed against said bottom wire, opposite said forming 

1 o shoe; 

f) a stationary separating suction device adapted to separate one said wire belt from 
another said wire belt; 

g) at least one additional suction device disposed downstream of said end section; and 

h) a removal device adapted to remove the fibrous web material from said bottom wire 
15 at a point downstream from said at least one additional suction device. 

26. A twin wire former for manufacturing a fibrous material web from a fibrous 
suspension, the twin wire former comprising: 

a) a movable bottom wire belt and a movable top wire belt converging at a twin wire 

2 0 zone, the twin wire zone having a first section, a second section and an end section; 

b) a rotating forming roller disposed at said first section of said twin wire zone, said top 
wire and said bottom wire forming a wedge-shaped inlet gap at said first section of 
said twin wire zone, said inlet gap adapted to receive the fibrous suspension, said 
twin wire zone having a section disposed in a steep downward direction downstream 

25 of said forming roller in relation to the movement of said wires 

c) a breast roller disposed upstream from said forming roller in relation to the 
movement of said top wire, said breast roller adapted to guide said top wire; 
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d) said bottom wire belt and said top wire belt adapted to form the fibrous web 
therebetween at said second section of said twin wire zone, and said second section 
of said twin wire zone having at least one forming shoe and at least one suction 
device; 

e) at least one forming strip disposed against said bottom wire, opposite said forming 
shoe; 

f) a wire suction roller adapted to separate one said wire belt from another said wire 
belt; and 

g) a removal device adapted to remove the fibrous web material from said bottom wire 
at a point downstream from said at least one additional suction device. 

27. A twin wire former for manufacturing a fibrous material web from a fibrous 
suspension, the twin wire former comprising: 

a) a movable bottom wire belt and a movable top wire belt converging at a twin wire 
zone, the twin wire zone having a first section, a second section and a generally 
horizontal end section; 

b) a rotating forming roller disposed at said first section of said twin wire zone, said top 
wire and said bottom wire forming a wedge-shaped inlet gap at said first section of 
said twin wire zone, said inlet gap adapted to receive the fibrous suspension, said 
twin wire zone having a section disposed in a steep downward direction downstream 
of said forming roller in relation to the movement of said wires; 

c) a breast roller disposed upstream from said forming roller in relation to the 
movement of said top wire, said breast roller adapted to guide said top wire; 

d) a convexly curved fonning shoe disposed alongside and downstream from said 
forming roller in relation to the movement of said wires, said top wire belt and said 
second wire belt being adapted to travel over said convexly curved guide plate, said 
convexly curved guide plate further resting against said top wire; 


-23- 


P17245.S02 

e) said bottom wire belt and said top wire belt downstream from said convexly curved 
forming shoe and adapted to form the fibrous web therebetween at said second 
section of said twin wire zone, and said second section of said twin wire zone having 
a first and a second constant-pressure drainage element, said first constant-pressure 

5 drainage element being stationary and disposed against said top wire belt, said second 

constant-pressure drainage element flexibly disposed opposite said first constant- 
pressure drainage element against said second wire belt; 

f) a separating suction device adapted to separate one said wire belt from another said 
wire belt; 

10 g) at least one additional suction device disposed at said end section; and 

h) a deflection device adapted to deflect said bottom wire belt and said top wire belt 
from said steep downward direction section, to said generally horizontal end section. 

28. The twin wire former according to claim 27, wherein said forming roller is a 
15 suction roller. . , 

29. A method of manufacturing a fibrous material web from a fibrous suspension 
using a twin wire former, the twin wire former having movable top and bottom wire belts 
converging at a twin wire zone having a section disposed in a steep downward direction, the 

2 0 steep downward direction being an angle between about 1 0 and 50 degrees from the vertical, 

a rotating forming roller disposed at the first section, the first and second wire belts forming 
a wedge-shaped inlet gap at the first section of the twin wire zone, the twin wire former 
further having a headbox disposed in front of the first section of the twin wire zone, the 
method comprising: 

2 5 a) depositing the fibrous suspension from a headbox into the inlet gap; 

b) draining fluid from the fibrous suspension through the rotating forming roller; 

c) forming a fibrous web between the first and second wire belts; 

d) draining fluid through the fibrous web through a drainage element; and 
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e) separating one of the wire belts and the formed fibrous web material from the other 
of the wire belts. 

30. The method of manufacturing a fibrous material web from a fibrous suspension 
5 using a twin wire former according to claim 29, the method further comprising deflecting the 

two wire belts from the steep downward direction to a generally horizontal direction with a 
deflection device. 

3 1 . The method of manufacturing a fibrous material web from a fibrous suspension 
1 0 using a twin wire former according to claim 28, the method further comprising: 

guiding the top wire about a breast roller disposed upstream from the forming 
roller in relation to the movement of the top wire; and 

adjusting the magnitude of a winding angle of the top wire by pivoting the 
breast roller together with the headbox, about a rotational axis of the forming roller. 
15 • * * - . 

32. The method of manufacturing a fibrous material web from a fibrous suspension 
using a twin wire former according to claim 29, the method further comprising forming the 
fibrous web between the first and second wire belts with a convexly curved forming shoe. 

20 33. The method of manufacturing a fibrous material web from a fibrous suspension 

using a twin wire former according to claim 29, the method further comprising forming the 
fibrous web between the first and second wire belts with a forming strip. 

34. The method of manufacturing a fibrous material web from a fibrous suspension 
2 5 using a twin wire former according to claim 29 further comprising forming the fibrous web 

between the first and second wire belts using a constant-pressure drainage element at the 
steep downward direction section. 
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ABSTRACT OF THF. DISCT.OST TPF. 

Twin wire former and method for manufacturing a fibrous material web from a 
fibrous suspension using same. The twin wire former comprises a movable bottom wire belt 
5 and a movable top wire belt converging at a twin wire zone. The twin wire zone has a first 

section, a second section and an end section. A rotating forming roller is disposed at the first 
section of the twin wire zone, and the top wire and the bottom wire form a wedge-shaped 
inlet gap at the first section of the twin wire zone. The inlet gap is adapted to receive the 
fibrous suspension from a headbox. The bottom wire belt and the top wire belt are adapted 

10 to form the fibrous web therebetween at the second section of the twin wire zone, and the 

second section of the twin wire zone has at least one drainage element. A separating device 
is disposed at the end of the twin wire zone and is adapted to separate one wire belt from 
another the wire belt. The twin wire zone has a section disposed in a steep downward 
direction downstream of the forming roller in relation to the movement of the wires. Also 

1 5 disclosed is a method for manufacturing a fibrous material web from a fibrous suspension 

using a twin wire former. 
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